TITLE OF THE INVENTION 



SELF LIGHT EMITTING DISPLAY DEVICE 

AND 

INFORMATION EQUIPMENT EMPLOYING THE SAME 



BACKGROUND OF THE INVENTION 
Field of the Invention 

The present invention relates to a self light emitting 
display device in which for example organic EL 
(electroluminescent) display elements are employed as light 
emitting pixels, and particularly to a self light emitting 
display device which is constructed in such a way that display 
images can be visually recognized on both front and rear faces 
of a display device and to information equipment employing this 
self light emitting display device. 
Description of the Related Art 

A display employing a display panel which is constructed 
by arranging light emitting elements in a matrix pattern has 
been developed widely. As the light emitting element employed 
in such display panel, an organic EL element in which an organic 
material is employed in a light emitting layer has attracted 
attention, and a display of a self -emitting type in which the 
organic EL elements are arranged in a matrix pattern has been 
commercialized partly. This is because of a background that 
by employing, in a light emission functional layer constituting 
an EL element, an organic compound which enables an excellent 
light emission characteristic to be expected, progress in a high 
efficiency and a long life by which an EL element can be fit 
for practical use has been made. 

As a display panel employing the above-mentioned organic 
EL elements, a passive matrix type display panel in which EL 
elements are simply arranged in a matrix pattern and an active 
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matrix type display panel in which respective active elements 
for example constituted by TFTs ( thin film transistors ) are added 
to respective EL elements arranged in a matrix pattern have been 
proposed . However, in either type, in order to drive and control 
respective light emitting elements (pixels) , the light emission 
functional layer is sandwiched between a first electrode and 
a second electrode. 

One electrode is formed for example by an ITO (indium tin 
oxide) film that is a light transmitting electrically conductive 
material so that light from the light emission functional layer 
is drawn to the outside via the electrode made of ITO. That 
is, this conventional type of self emitting display is 
constructed in such a way that images are reproduced on one surface 
side of the display. 

Meanwhile, a board utilizing the EL light emitting board 
has been proposed for a guide display board which is arranged 
in a public facility such as a railroad station , and a double-sided 
self emitting type display device which can display different 
guide information for respective front and rear faces of the 
guide display board is disclosed in Japanese Patent Application 
Laid-open No. 2000-58260 (paragraph 0020, FIG. 1). 

The double-sided self emitting type display device 
disclosed in the Japanese Patent Application Laid-Open No. 
2000-58260 has a form in which one-sided display type light 
emitting display panels conventionally known are stacked back 
to back so to speak, and in this case, a rear surface electrode 
for example constituted by a metal is shared for common use to 



3 



make the display device thinner though not quite satisfactorily . 

In a guide display board or the like arranged in a public 
facility or the like as described above, it is considered that 
since displaying guide information on both faces thereof is the 
main purpose and since the extent of requirement of making the 
display thinner is not so high, the rear surface electrode is 
shared to make the display thinner in accordance with the 
requirement. However, in portable type information equipment 
whose demand has become greater remarkably these days, for 
example, in a foldable cellular telephone, a display portion 
constituted by a relatively large-sized LCD which is used in 
an opened state as is commonly known and a display portion 
constituted by a small-sized LCD which is used in a closed state 
are arranged in a back-to-back state. 

In a display device displaying information on both front 
and rear faces used in such, foldable cellular telephone, further 
making it thinner is desired, and it has been a significant 
technical problem to further make it lighter in addition to making 
it thinner. 

SUMMARY OF THE INVENTION 
The present invention has been developed from the 
above-described technical view point, and it is an object of 
the present invention to provide a self light emitting type 
display device which can be expected to be made thinner and lighter 
and by which double-sided display is possible and to provide 
information equipment employing such display device. 



A self light emitting display device according to the 
present invention which has been developed to carry out the ob j ect 
is a self light emitting display device with a structure wherein 
a first electrode is formed on a transparent substrate, light 
emitting pixels by a light emission functional layer which is 
composed of at least one or more layers are formed on the first 
electrode, a second electrode is formed on the light emission 
functional layer, and the second electrode is covered with a 
sealing member, characterized in that the first electrode is 
constructed so as to allow light from the light emitting pixels 
to pass through the transparent substrate side, that the second 
electrode is constructed so as to allow light from the light 
emitting pixels to pass through the sealing member side, and 
that at least a part of the sealing member is formed of a light 
transmitting material. 

Information equipment according to the present invention 
which has been developed to carry out the object is information 
equipment in which a self light emitting display device is loaded 
as a display, characterized by being constructed in such a way 
that a display image by light emitting pixels can be visually 
recognized from both front and rear surfaces of the display. 

BRIEF DESCRIPTION OF THE DRAWINGS 
FIG. 1 is a cross-sectional view showing a lamination 

structure of a self light emitting display device according to 

the present invention; 

FIG. 2 is a block diagram showing an example of a drive 
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circuit which drives lighting of the self light emitting display 
device shown in FIG. 1; 

FIG. 3 is schematic views showing processing examples of 
mirror inversion operations for images performed in the lighting 
drive circuit shown in FIG. 2; 

FIG. 4 is views showing a first embodiment of information 
equipment in which a self light emitting display device according 
to the present invention is employed; 

FIG. 5 is similarly views showing a second embodiment of 
information equipment; and 

FIG. 6 is similarly views showing a third embodiment of 
information equipment. 

DESCRIPTION OF THE PREFERRED EMBODIMENTS 
An embodiment regarding a self light emitting display 
device according to the present invention will be first described 
below, and embodiments regarding information equipment 
employing such display device will be described later . Although 
the self light emitting display device described below will be 
described based on an active matrix type organic EL display device 
employing an organic compound in a light emission functional 
layer, the present invention does not adhere to such form and 
can be applied to a passive matrix type display device as described 
later . 

First/ FIG. 1 is a cross-sectional view schematically 
showing a lamination state of an organic EL display panel 1 as 
a self light emitting display device according to the present 
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invention. Reference numeral 2 denotes a glass substrate as 
a transparent substrate^ and a plurality of first electrodes 
3 are formed on the glass substrate 2 in a striped pattern. A 
thin film of well-known ITO or the like is employed for the first 
electrodes 3 and is patterned on the glass substrate 2 by using 
a general photolithographic method. Thus, light from light 
emitting pixels formed in the light emission functional layer 
described later can be allowed to pass through the first 
electrodes 3 made of a thin film of ITO or the like and to be 
discharged into the glass substrate 2 side. 

A hole transport layer 4 is formed over the glass substrate 
2 for example by deposition, and a film of a light emitting layer 
5 made of an organic compound is formed on the hole transport 
layer 4 similarly by deposition, so that a light emission 
functional layer 6 is formed by these layers. In the light 
emission functional layer 6, although in reality films of an 
electron transport layer, an electron injection layer, and the 
like are formed on the light emitting layer 5, these films are 
omitted for convenience of illustration. A second electrode 
7 is formed on the light emission functional layer 6 . A metal 
which for example mainly composed of aluminum can be employed 
for the second electrode 7, and this second electrode 7 can be 
constituted by one layer of mat electrode (common electrode) 
in an active matrix type display panel. 

In this way, in the case where the second electrode 7 is 
constituted by one layer of mat electrode, it is desired to form 
at least one aperture 7a which allow light to pass through. 
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corresponding to parts of the second electrode 1 , preferably 
to respective pixels. Thus^ lights from light emitting pixels 
f oinned in the light emission functional layer 6 can be discharged 
into a later-described sealing member side which corresponds 
to the rear face thereof^ respectively. Further^ a sealing 
member 8 made of a light transmitting material^ for example, 
a glass material, is superimposed on the second electrode 7 to 
form the display panel 1. 

Here, drive TFTs each of which is arranged for each pixel 
as described later are turned on to allow anode and cathode of 
a direct current source VI to be connected to the first electrode 
3 and the second electrode 7 , respectively, as equivalently shown 
in FIG. 1. Thus, holes from the first electrode 3 and electrons 
from the second electrode 7 are recombined at respective pixel 
portions in the light emitting layer 5 to emit light. The light 
by this light emission function is brought out to the outside 
via the first electrode 3 made of ITO and the glass substrate 
2 as described above. Also, the light by the light emission 
function is brought out to the outside via the apertures 7a formed 
on a part of the second electrode 7 and the sealing member 8 
made of the glass material. 

A light emitting area formed in the glass substrate 2 side 
by the light emitting pixels formed in the light emission 
functional layer 6 may be called a first light emitting area 
Ll, and a light emitting area formed in the sealing member 8 
side may be called a second light emitting area L2. With the 
structure in which respective light emitting areas are formed 
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on the front and the rear in this way^ since outside light 
penetrates for example from the first light emitting area LI 
side toward the second light emitting area L2 side ( or vise versa ) , 
even if pixels emit light, it is impossible to produce high 
contrast . 

Thus, in the embodiment shown in FIG. 1, a first polarizing 
plate 9 and a second polarizing plate 10 are affixed on a surface 
of the glass substrate 2 and a surface of the sealing member 
8, respectively, so that the polarizing surfaces of the first 
polarizing plate and the second polarizing plate are in the 
relationship in which they are mutually perpendicular. 
Therefore, by the combination of these two polarizing plates, 
penetration of outside light is prevented, and in the case where 
the respective light emitting areas are seen from both front 
and rear faces, the light emitting areas have a display form 
by which they become a black face . The structure described above 
can provide a double-sided self light emitting type display panel 
which can be made further thinner and lighter. 

FIG. 2 shows by a block diagram an example of a lighting 
drive circuit which drives lighting of the self light emitting 
display panel of the above-described structure . A video signal 
to be displayed is supplied to a drive control circuit 21 and 
an analogue/digital (A/D) converter 22. The drive control 
circuit 21 generates a clock signal CL for the A/D converter 

22 and a write signal W and a read signal R for a frame memory 

23 based on a horizontal synchronization signal and a vertical 
synchronization signal in the video signal. 
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The A/D converter 22 samples the inputted video signal 
based on the clock signal CL supplied from the drive control 
circuit 21 and converts it to pixel data corresponding to one 
pixel to supply it to the frame memory 23. The frame memory 
23 operates so as to write respective pixel data supplied from 
the A/D converter 22 in the frame memory 23 one after another 
by the write signal W supplied from the drive control circuit 
21. 

When writing of pixel data of one screen (m columns and 
n rows) part in the display panel is completed by such write 
operation, the frame memory 23 sequentially supplies serial pixel 
data which is read out for one row part from the first row to 
the nth row by the read signal R supplied from the drive control 
circuit 21 to a shift register 24a in a data driver 24. 

At this time, a clock signal, a start signal, a latch signal, 
and the like are supplied from the drive control circuit 21 to 
the data driver 24 via a bus line 26. At the same time, a scan 
clock signal, a scan start signal, and the like are supplied 
from the drive control circuit 21 via a bus line 27. Based on 
these signals a gate driver 25 sequentially sends gate ON voltages 
to respective scan lines as described later. 

Provided in the data driver 24 are the shift register 24a 
which takes serial pixel data of one horizontal period part as 
parallel data according to a clock signal upon reception of a 
start signal synchronous with a clock signal supplied via the 
bus line 26, a latch circuit 24b latching, at one time, pixel 
data of one horizontal period part supplied from the shift 
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register 24a based on the latch signal outputted at the time 
of completion of one horizontal period^ and a level shifter 24c 
converting respective pixel data latched by the latch circuit 
24b to a predetermined level to output it to the display panel 
1. 

Provided in the gate driver 25 are a shift register 25a 
sequentially taking a gate control signal for example 
corresponding to one frame in accordance with a scan clock signal 
upon reception of a scan start signal synchronous with a scan 
clock signal supplied via the bus line 27 during an address period 
and a level shifter 25b converting the gate control signal taken 
in the shift register 25a to a predetermined level to output 
it to the display panel 1. 

In the display panel 1^ a large number of data electrode 
lines Al to Am each of which is connected to the level shifter 
24a in the data driver 24 are arranged in a column direction, 
and a large number of scan electrode lines Bl to Bn each of which 
is connected to the level shifter 25b in the gate driver 25 are 
arranged in a row direction. 

As one pixel structure is representatively shown in the 
display panel 1 shown in FIG. 2, the gate of a control TFT (Ql) 
is connected to the scan electrode line Bl which is from the 
gate driver 25, and the source of this control TFT (Ql) is connected 
to the data electrode line Al which is from the data driver 24. 
Further, the drain of the control TFT is connected to the gate 
of a drive TFT (Q2) and is connected to one end of a capacitor 
CI. 
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The drain of the drive TFT (Q2) is connected to a power 
supply line VI, and the other end of the capacitor CI is also 
connected to the power supply line VI. Further, the source of 
the drive TFT is connected to the anode of an organic EL element 
El, and the cathode of the organic EL element El is constituted 
by the above-mentioned mat electrode and is connected to the 
second electrode 7 that is to be a reference potential. This 
structure is constructed respectively for each pixel portion 
similarly. 

In this structure, an ON voltage is supplied to the gate 
of the control TFT (Ql), and the control TFT allows current 
corresponding to the voltage of the pixel data supplied to the 
source to flow from the source to the drain. The capacitor CI 
is charged by the current based on the voltage of the source 
during the period in which the gate of the drive TFT is the ON 
voltage . The charge voltage is supplied to the gate of the drive 
TFT (Q2), and the drive TFT allows current based on the gate 
voltage and the voltage from the power supply line VI to flow 
in the organic EL element El, whereby the EL element El emits 
light • 

When the gate of the control TFT ( Ql ) becomes an OFF voltage , 
the control TFT becomes a so-called cutoff, and the drain of 
the control TFT becomes an open state. Therefore, in the drive 
TFT (Q2), the gate voltage is maintained by electrical charges 
accumulated in the capacitor CI. The drive current to the EL 
element El by the drive TFT is maintained until next scan, whereby 
light emission of the EL element is maintained. 
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The light emission drive operation of the EL element by 
the above-mentioned operation can be observed simultaneously 
in the first light emitting area LI and the second light emitting 
area L2 formed in both front and rear faces of the display panel 
1 shown in FIG. 1 . In this case, in accordance with the direction 
in which the display panel 1 is turned from the front to the 
rear, display information by light emission of pixels displayed 
in the first light emitting area Ll is observed as a horizontally 
symmetrical pattern or a vertically symmetrical pattern in the 
second light emitting area L2 . 

In the circuit structure shown in FIG. 2, in a structure 
in which the display panel 1 is openably attached to information 
equipment as described later, the drive control circuit 21 
receives a control signal from an open/close state detection 
means 29 discriminating the open/close state of this display 
panel. With this structure, the drive control circuit 21 
implements processing in which a mirror inversion for an image 
signal displayed for example in the second light emitting area 
L2 is performed in accordance with the control signal from the 
open/close state detection means 29. 

Two inversion circumstances are considered in the mirror 
inversion processing of this case . A mirror inversion for pixel 
data is performed horizontally in order to allow a horizontally 
symmetrical inversion pattern displayed in the second light 
emitting area L2 to be seen as a normal image in the first inversion 
circumstance, and a mirror inversion for pixel data is perfoirmed 
vertically in order to allow a vertically symmetrical inversion 
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pattern displayed in the second light emitting area L2 to be 
seen as a normal image in the second inversion circumstance. 

The mirror inversion processing can be implemented when 
respective pixel data corresponding to one frame is written in 
the frame memory 23 shown in FIG. 2 and also when respective 
pixel data corresponding to one frame is read out of the frame 
memory 23. Here, in the case where pixel data is read out of 
the frame memory 23, a processing example of the case where a 
horizontally symmetrical mirror inversion is performed and a 
processing example of the case where a vertically symmetrical 
mirror inversion is performed will be described with reference 
to FIG. 3. 

First, FIG. 3A schematically shows the processing example 
of the case where the horizontally symmetrical mirror inversion 
is performed, and respective reference characters enclosed by 
ruled line frames, that is, dll, d21, d31, ... show respective 
pixel data stored in the frame memory 23 shown in FIG. 2. That 
is, in accordance with arrangement of respective light emitting 
elements arranged in the display panel 1, in the frame memory 
23, pixel data of m columns parts are written for each row, which 
are written for n rows parts, so that pixel data of one frame 
is stored. Arrows shown in FIG. 3A show reading directions of 
the frame memory 23, and first, respective pixel data stored 
in the frame memory 23 is read out in the arrow direction shown 
by reference character Rl. Then, pixel data is read out in the 
order of R2, R3, ... one after another - 

Accordingly, in the processing example of the case where 
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the horizontally symmetrical mirror inversion is performed^ 
pixel data is read out in the order of dml^ ... d41^ d31, d21, 
dll in a first scan of an addressing time, and pixel data is 
read out in the order of dm2, . . . d42, d32, d22, dl2 in a second 
scan. Similar reading processing is performed for all pixel 
data stored in the frame memory 23 corresponding to one frame 
shown in FIG. 3A. As a result, the image displayed on the second 
light emitting area L2 of the display panel 1 is brought to a 
state in which the horizontally symmetrical mirror inversion 
is performed with respect to original display data. Thus, a 
normal display screen in which a mirror inversion is performed 
in the horizontal direction is displayed on the second light 
emitting area L2 . 

Next, FIG. 3B schematically shows the processing example 
of the case where the vertically symmetrical mirror inversion 
is performed, and respective reference characters enclosed by 
ruled line frames, that is, dll, d21, d31, ... show respective 
pixel data stored in the frame memory 23 shown in FIG. 2 similarly 
to the above-described example. Arrows shown in FIG. 3B show 
reading directions of the frame memory 23, and first, respective 
pixel data stored in the frame memory 23 is read out in the arrow 
direction shown by reference character Rl. Then, pixel data 
is read out in the order of R2, R3, ... similarly. 

Accordingly, in the processing example of the case where 
the vertically symmetrical mirror inversion is performed, pixel 
data is read out in the order of din, d2n, d3n, d4n, ... dmn 
in the first scan of the addressing time, and similar reading 
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processing is performed for all pixel data stored in the frame 
memory 23 corresponding to one frame shown in FIG. 3B. As a 
result, the image displayed on the second light emitting area 
L2 of the display panel 1 is displayed in a state in which the 
vertically symmetrical mirror inversion is performed with 
respect to original display data . Thus , a normal display screen 
in which a mirror inversion is performed in the vertical direction 
is displayed on the second light emitting area L2 . 

FIG. 4 shows a first embodiment of information equipment 
in which the double-sided self-emitting type display panel of 
the structure shown in FIG. 1 is employed and in which the lighting 
drive circuit shown in FIG. 2 is adopted. The example shown 
in this FIG. 4 shows a folding type cellular telephone, wherein 
FIG. 4A shows a state in which this telephone 31 is opened, and 
FIG. 4B shows a state in which it is folded. 

As shown in FIG. 4, the cellular telephone 31 is composed 
of an operating portion 34 in which a plurality of keys/buttons 
32 are arranged and in which a mouthpiece 33 is formed on a lower 
end portion and a display portion 37 which is openably coupled 
with the operating portion 34 via a hinge portion 35 and on which 
an earpiece 38 is formed on an upper end portion side thereof. 
In the display portion 37, the double-sided self emitting type 
display panel 1 described with reference to FIG. 1 is 
accommodated . 

The first light emitting area Ll of the display panel 1 
described with reference to FIG. 1 is accommodated in the display 
portion 37 so as to face a main display portion 40 exposed in 
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a state in which the folding type cellular telephone 31 is opened, 
A sub display portion 41 with a small area compared to the main 
display portion 40 is formed on the rear surface of the main 
display portion 40 as shown in FIG. 4B, and the second light 
emitting area L2 of the display panel 1 is arranged so as to 
face this sub. display portion 41. 

In the folding type cellular telephone 31 shown in FIG. 
4, in the state in which the cellular telephone 31 is opened 
as shown in FIG. 4A, display information of the main display 
portion 40 is visually recognized in general, and at this time 
for example a telephone caller number, letters /characters, signs 
and the like of transmission/reception of electronic mail and 
the like are displayed on the main display portion 40. In the 
state in which the cellular telephone 31 is closed as shown in 
FIG. 4B, display information of the sub display portion 41 is 
visually recognized, and at this time information for example 
such as date, time, whether there is an arrival of telephone 
call, and the like are displayed on the sub display portion 41 
as a matter of course. 

That is, in the case where the double-sided self emitting 
type display panel of the structure shown in FIG. 1 is adopted 
in the cellular telephone 31 of the structure shown in FIG. 4, 
a user distinguishes which of the first light emitting area LI 
or the second light emitting area L2 is visually recognized, 
and in accordance with this it is necessary to display appropriate 
information on the first light emitting area LI or the second 
light emitting area L2. Further, in the cellular telephone 31 
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of the structure shown in FIG. 4, for displaying for the first 
light emitting area Ll and for displaying for the second light 
emitting area L2^ it is necessary to perform the horizontally 
syimnetrical mirror inversion for pixel data. 

As described above ^ the open/close state detection means 
29 described with reference to FIG. 2 is disposed on the hinge 
portion 35 as means by which a user discerns which of the first 
light emitting area Ll or the second light emitting area L2 is 
visually recognized in the embodiment shown in FIG. 4. That 
is, for this detection means 29 for example a rotation detection 
type microswitch is employed to discern the state in which the 
telephone is opened or the state in which the telephone is closed 
via the hinge portion 35. 

With the above-described structure, in the case where the 
state in which the telephone is opened is detected in the 
open/close state detection means 29 , as described above, an image 
signal to be displayed in the first light emitting area Ll is 
supplied to be displayed on the main display portion 40. In 
the case where the state in which the telephone is closed is 
detected in the open/close state detection means 29, an image 
signal to be displayed in the second light emitting area L2 is 
supplied, and at this time the drive control circuit 21 shown 
in FIG. 2 implements an operation reading out of the frame memory 
23, in which the horizontally symmetrical mirror inversion is 
performed. Thus, letters/characters, signs and the like of a 
normal image obtained by the horizontally symmetrical mirror 
inversion are displayed on the sub display portion 41. 
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Next/ FIG. 5 shows a second embodiment of information 
equipment in which the double-sided self light emitting type 
display panel of the structure shown in FIG. 1 is employed and 
in which the lighting drive circuit shown in FIG. 2 is adopted. 
The example shown in this FIG. 5 shows a notebook type personal 
computer, wherein FIG. 5A shows a state in which a display is 
unfolded in a first state and FIG. 5B shows a state in which 
the display is further unfolded in a second state. 

In the personal computer 51 shown in FIG. 5, a first hinge 
portion 54 is formed on an end edge of an inner side of a personal 
computer main body 52 on which a large number of keys 53 are 
arranged, and a first frame 55 is openably installed via the 
first hinge portion 54. A first display 56 is installed on the 
first frame 55 so as to face the personal computer main body 
52. A second hinge portion 57 is formed on an end edge of a 
further top portion side of the first frame 55, and a second 
frame 58 is further openably installed via this second hinge 
portion 57. 

A double-sided self light emitting type display which 
functions as a second display is installed on the second frame 
58 . That is, in the embodiment shown in FIG. 5, the double-sided 
self light emitting type display panel 1 shown in FIG. 1 is loaded 
as the second display. In this second display, by unfolding 
via the first hinge portion 54, a main display portion 59 by 
the first light emitting area LI of the display panel 1 is displayed 
toward a front surface as shown in FIG . 5A . Further , by unfolding 
via the second hinge portion 57, a sub display portion 60 by 
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the second light emitting area L2 of the display panel 1 is 
displayed toward a front surface as shown in FIG. 5B. 

In the embodiment shown in FIG. 5, the main display portion 
59 by the first light emitting area Ll of the display panel 1 
loaded as the second display and the sub display portion 60 by 
the second light emitting area L2 are respectively formed on 
the same front and rear position, having roughly the same area. 
The open/close state of the second hinge portion 57 is detected 
so as to discern a state in which the main display portion 59 
is utilized as shown in FIG. 5Aor a state in which the sub display 
portion 60 is utilized in addition to the first display 56 as 
shown in FIG. 5B. 

As means for detecting the open/close state of the second 
hinge portion 57, a rotation detection type microswitch may be 
disposed on the second hinge portion 57, or a microswitch 
detecting whether or not the first frame 55 and the second frame 
58 are in a facing (superimposed) state may be disposed. ON/OFF 
information of these switches function as the open/close state 
detection means 29 shown in FIG. 2. 

Here , in the case of detecting that the second hinge portion 
57 is closed, it can be determined that the personal computer 
51 is in the utilization state shown in FIG. 5A, and information 
is displayed on the main display portion 59, that is, on the 
first light emitting area Ll . In the case of detecting that 
the second hinge portion 57 is opened, it can be determined that 
the personal computer 51 is in the utilization state shown in 
FIG. 5B, and information is displayed on the sub display portion 
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60^ that Ls, on the second light emitting area L2 in addition 
to the first display 56 • 

In the case where information is displayed on the second 
light emitting area L2, the drive control circuit 21 shown in 
FIG. 2 implements an operation reading out of the frame memory 
23, in which the vertically symmetrical mirror inversion is 
performed. Thus, letters /characters, signs and the like of a 
normal image obtained by the vertically symmetrical mirror 
inversion are displayed on the sub display portion 60. 

FIG. 6 shows a third embodiment of information equipment 
in which the double-sided self light emitting type display panel 
of the structure shown in FIG. 1 is employed and in which the 
lighting drive circuit shown in FIG. 2 is adopted. The example 
shown in this FIG. 6 shows an information terminal unit which 
is generally called PDA (personal digital assistant), wherein 
FIG. 6A shows a state in which a display is unfolded so that 
first and second displays can be utilized and FIG. 6B shows a 
state in which a single display is utilized. 

In the PDA 61 shown in FIG. 6, a first display 64 is formed 
on a PDA main body 63 on which operational keys 62a, 62b are 
arranged. A hinge portion 65 is formed on a right end edge, 
as it is faced, of the PDA main body 63, and a frame 66 is installed 
via this hinge portion 65. A double-sided self emitting type 
display which functions as a second display is installed in the 
frame 66. That is, in the embodiment shown in FIG. 6, the 
double-sided self emitting type display panel 1 shown in FIG. 
1 is loaded as the second display. 
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In this second display, by unfolding via the hinge portion 
65, the first display 64 is exposed as shown in FIG. 6A/ and 
a main display portion 67 by the first light emitting area Ll 
of the display panel 1 is allowed to be positioned in a right 
side of the first display 64. In the case where the second display 
is closed via the hinge portion 65, as shown in FIG. 6B, the 
sub display portion 68 by the second light emitting area L2 of 
the display panel 1 is displayed toward a front surface. 

In the embodiment shown in FIG. 6, the main display portion 
67 by the first light emitting area Ll of the display panel 1 
loaded as the second display and the sub display portion 68 by 
the second light emitting area L2 are respectively formed on 
the same front and rear position and are formed having the roughly 
same area. The open/close state of the hinge portion 65 is 
detected so as to discern a state in which main display portion 
67 is utilized in addition to the first display 64 as shown in 
FIG. 6A or a state in which the sub display portion 68 is utilized 
as shown in FIG. 6B. 

As means for detection the open/close state of the hinge 
portion 6 5 , a rotation detection type microswitch may be disposed 
on the hinge portion 65, or a microswitch detecting whether or 
not the PDA main body 63 and the frame 66 are in a state in which 
they face each other may be disposed. ON/OFF information of 
these switches function as the open/close state detection means 
29 shown in FIG. 2. 

Here, in the case of detecting that the hinge portion 65 
is in an open state, it can be determined that the PDA 61 is 
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in a utilization state shown in FIG. 6A/ and information can 
be displayed on the main display portion 61 , that is, on the 
first light emitting area LI, in addition to the first display 
64 . In the case of detecting that the hinge portion 65 is closed, 
it can be determined that the PDA 61 is in a utilization state 
shown in FIG. 6B, and at this time information is displayed on 
the sub display portion 60, that is, on the second light emitting 
area L2 . 

In the case where information is displayed on the second 
light emitting area L2 as described above, the drive control 
circuit 21 shown in FIG. 2 implements an operation reading out 
of the frame memory 23, in which the horizontally symmetrical 
mirror inversion is performed. Thus, letters/characters, signs 
and the like of a normal image obtained by the horizontally 
symmetrical mirror inversion are displayed on the sub display 
portion 68. 

Although the embodiments described above show examples 
in which active drive type display panels are utilized as the 
double-sided self light emitting type display panel 1, a passive 
drive type display panel may be utilized. In the case where 
a passive drive type display panel is utilized, it is necessary 
to form a first electrode of a striped pattern and a second 
electrode of a striped pattern which is perpendicular thereto 
so as to interpose a light emission functional layer 
therebetween . 

In the case where a drive form by anode line drive/cathode 
line scan is adopted, it is general to utilize a thin film of 
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ITO for the first electrode as an anode line as described above 
and to use a metal thin film for the second electrode as a cathode 
line on which current concentrates. In this case, by forming 
slits or openings on portions of the second electrode made of 
a metal thin film, image light can be effectively discharged 
to the second light emitting area L2 side of the display panel 
1. 

Recently, IZO (indium zinc oxide) and the like have been 
proposed as a light transmitting electrically conductive 
material, as a material whose conductivity is much higher than 
that of the above-mentioned ITO ( for example, see Japanese Patent 
No. 3179287). Therefore, by utilizing a light transmitting 
material whose conductivity is high as described above for the 
respective first and second electrodes, it becomes possible to 
provide a double-sided self light emitting type display panel 
in which image light can be effectively discharged to both front 
and rear surfaces of the display panel. 
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